Introduction {#S0001}
============

Healthcare delivery is changing towards having a better quality of service. Among many healthcare delivery quality improvement concepts, the well-known paradigm of patient-centered care is currently advancing. Patient-centered care calls all professionals involved in healthcare delivery to perform good collaboration in teamwork; in other words, interprofessional collaboration (IPC) is an integral part of patient-centered care. However, either partial or total failure of patient-centered care due to failure to properly implement IPC is not uncommon.[@CIT0001] One report from the World Health Organization (WHO) shows that the majority (70--80%) of healthcare service failures were due to poor communication among health-care professionals involved in the service.[@CIT0002] In order to improve the quality of IPC, interprofessional education (IPE) is implemented as a training and learning method in health profession programs.[@CIT0003]

IPE as a training and learning method was introduced in the US in the 1940s, in Canada in the 1960s, in Sweden and Australia in the 1970s, and in the UK in the 1980s.[@CIT0004] The WHO was the first international organization to propose IPE as a strategy to yield good collaboration between different health-care professionals in order to holistically solve patients' problems and deliver a good quality of healthcare service.[@CIT0002] Many other organizations, including the National Academies of Practice and the American Public Health Association support the implementation of IPE in health profession higher education programs.[@CIT0005]

Interprofessional education (IPE) is a training and learning method in which two or more students from different health profession program study with and about, and learn from, each other.[@CIT0002],[@CIT0005],[@CIT0006] The main objective of IPE is to make the students ready to collaborate with professionals from different health professions in a teamwork delivering the highest quality of healthcare service. The exposure to IPE will hopefully make students more ready for IPC. The readiness encompasses knowledge, skills, attitude, and good practice of communication.[@CIT0005],[@CIT0006],[@CIT0008],[@CIT0009] As a training and learning method, IPE has several characteristics as follows:[@CIT0007] (1) Students understand the basic concepts, principles and contributions of each profession involved; (2) Students are familiarized with the terminology and logics of each profession involved; (3) Students master knowledge and skills from their own profession; (4) Students master the concepts of collaboration.

It is noteworthy to take into account that not all collaboration is IPE. The following points characterize the collaborations that are not IPE:[@CIT0005] (1) Students from different health profession programs study the same subject at the same place and time without interacting with each other; (2) Teachers from a health profession education program teach a subject at a different program without elaborating on teaching of IPE and IPC; (3) Students from different health profession programs learn together in a clinical setting, and the learning group is led by student(s) from only one profession without any clear sharing of decision-making and responsibilities. IPE as a learning method that requires the students to master specific IPE-related competency in order to be able to successfully learn in the IPE setting. The competencies are role and responsibility, collaboration and teamwork, effective communication, plus values and ethics.[@CIT0010],[@CIT0011]

Several universities in Indonesia have been implementing IPE, and most of them are located on the island of Java. Universitas Indonesia (UI), Universitas Gadjah Mada (UGM), Universitas Muhammadiyah Yogyakarta (UMY), Universitas Padjajaran (Unpad) and Universitas Islam Indonesia (UII) are among the Indonesian universities that are implementing IPE. However, IPE is not yet a common practice at most Indonesian universities located on the island of Sumatera, one of which is Universitas Syiah Kuala. Recent development shows an interest in IPE among faculties and leaders at Universitas Syiah Kuala. In accordance with the development, this study was aimed at measuring students' readiness for IPE by identifying the students' perceptions toward upcoming IPE implementation in health profession programs at Universitas Syiah Kuala.

Materials and Methods {#S0002}
=====================

Study Design {#S0002-S2001}
------------

Our study was an analytic cross-sectional survey study conducted from September to October 2019 at the Universitas Syiah Kuala, Aceh, Indonesia, involving 286 students as respondents in aiming to identify the perceptions of health profession students regarding IPE. All respondents are students from all health profession study programs at Universitas Syiah Kuala and they were in their 3rd and 4th years of the following health profession programs: Bachelor of Medicine, Faculty of Medicine; Bachelor of Psychology, Faculty of Medicine; Bachelor of Dentistry, Faculty of Dentistry; Bachelor of Nursing, Faculty of Nursing; Bachelor of Pharmacy, Faculty of Mathematics and Natural Sciences.

Sample Size {#S0002-S2002}
-----------

The total population of 3rd- and 4th-year health profession program students was 798. In order to produce proportions relevant for each study program, the population of students in each study program was calculated. This then resulted in the proportions of Medical, Psychology, Nursing, Pharmacy and Dental students of 37%, 10%, 28.6%, 10% and 14.4%, respectively. The study had a time constraint as it coincided with the end of the semester in which the majority of students were undertaking their own final research project and Community Service Program. These programs are held by the University and are mandatory for students in the 3rd and 4th years. Therefore, the sampling was carried out in order to deal with this time constraint. The sample size was calculated using Slovin's Formula, which is used to determine the sample size of the research in which the total population is under 1000.[@CIT0018],[@CIT0019]

The formula is: $$\documentclass[12pt]{minimal}
\usepackage{wasysym}
\usepackage[substack]{amsmath}
\usepackage{amsfonts}
\usepackage{amssymb}
\usepackage{amsbsy}
\usepackage[mathscr]{eucal}
\usepackage{mathrsfs}
\DeclareFontFamily{T1}{linotext}{}
\DeclareFontShape{T1}{linotext}{m}{n} {linotext }{}
\DeclareSymbolFont{linotext}{T1}{linotext}{m}{n}
\DeclareSymbolFontAlphabet{\mathLINOTEXT}{linotext}
\begin{document}
$$n = {N \over {(1 + N{e^2})}}$$
\end{document}$$

where *N* is the population size and *e* is the margin of error.

Thus, based on our total population of 798 students and the margin of error of 5%, the sample size of 266 students was generated as the minimum sample size and based on this and the ratio of students within each study program, the numbers of 111, 28, 78, 29 and 40 for Medical, Psychology, Nursing, Pharmacy and Dental students were identified in this study, respectively.

Participant Recruitment {#S0002-S2003}
-----------------------

Third- and fourth-year students from all five study programs were invited to participate in the study and they were gathered at different times. The students were given a brief explanation of the purpose of the study and instructions for filling out the questionnaire. Students who were present and were willing to participate in the study were then given a questionnaire URL link that was accessed through the Google Sheets (spreadsheet) application.

Data Collection {#S0002-S2004}
---------------

The data were collected by using a questionnaire developed by the present authors based on several examples in the body of literature regarding IPE competencies and questionnaires from other studies similar to the present study.[@CIT0002],[@CIT0005]-[@CIT0007] The validity of the questionnaire was reviewed in two stages. First, the questionnaire was evaluated by a panel of health profession education experts including faculty members. After being declared as valid by the panel of experts, the questionnaire was assessed for validity using the Spearman rank correlation coefficient rho, which resulted in the probability value p \> 0.05. The reliability of the questionnaire was tested using Cronbach's alpha which resulted in the reliability coefficients in the range 0.892--0.898 indicating the high reliability of the questionnaire and its items.

The questionnaire was written in the Indonesian language and consists of two parts. Part one of the questionnaire collected the following demographic information of the participants: gender, faculty, study program, and study year. Part two of the questionnaire is composed of 27 statements to measure the students' perceptions regarding IPE. These statements were grouped into four categories describing IPE competencies; role and responsibility (statement 1--6), collaboration and teamwork (statement 7--16), effective communication (statement 17--21), and values and ethics (statement 22--27).[@CIT0010],[@CIT0011] All statements were assessed on a 5-point Likert scale, ranging from "strongly disagree" (score of 1) to "strongly agree" (score of 5); thus, the minimum score for all statements was 27 and the maximum score was 135.[@CIT0020] Participants could respond to each statement by clicking on the scale that best described their opinion.

The questionnaires were distributed and filled online by the participants. The first part of the questionnaire was the informed consent to be completed by the participants. In the informed consent, the present authors briefly described the research project objectives and how the participants could respond to the study questionnaire. The researchers also assured the participants that participation in the study had no risk and was completely voluntary and the participants could withdraw from the study at any time. The participants were also assured that if they withdrew from the study, it would not affect their study pathway in any way. The participants were assured that their personal information and their answers to the questions will be kept totally confidential and will be coded for analysis. After providing their consent, the participants could then continue to the second part which contains demographic data and statements related to students' perceptions of IPE.

Data Analysis {#S0002-S2005}
-------------

Data analysis was carried out in two stages. First, univariate statistical analysis was conducted in order to yield the perception scores of each study program. General perception scores from all five study program students were obtained by adding up the scores from all statements. The score was then sorted to yield a median value which was used as the cut-off point to determine positive and negative perceptions. Each perception of each IPE competency was also scored and added up, followed by the calculation of the median value for each competency.

Each statement was also analyzed, by calculating the average score of the Likert scale of students in each study program. The level of significance was considered to be 95% and p-value \<0.05. Kruskal--Wallis test was also performed to observe the differences in responses from each student of the study program for each statement.

Ethical Consideration {#S0002-S2006}
---------------------

The study has been approved by the Health Research Ethics Committee of the Faculty of Medicine at Universitas Syiah Kuala and the Dr. Zainoel Abidin General Hospital (RSUZA), Banda Aceh (KEPPKN Registration number: 1171012P; No.48/EA/FK-RSUDZA/2019). The questionnaire has been examined and ethically approved by the Ethical Committee which also ensured that the questionnaire did not have any conflict with the interests of the participants. Oral and written explanation regarding the aims and the processes of data collection were provided to participants before they consent to take part in this study.

Results {#S0003}
=======

Student Demographics {#S0003-S2001}
--------------------

Our study was able to collect data from 286 students, consisting of 111 Medical students, 28 Psychology students, 78 Nursing students, 29 Pharmacy students and 40 Dental students. The study results show that female students were more dominant than male students (87.4% and 12.6%, respectively). In accordance with the student proportions in the five health profession study programs, Medical students took up the largest proportion of this study (38.8%), followed by Nursing (27.3%), Dental (14%), Pharmacy (10.1%) and Psychology students (9.8%). More than one half of the respondents (52.1%) were 3rd-year students and the remaining (47.9%) were 4th-year students.

Student Perceptions Regarding IPE {#S0003-S2002}
---------------------------------

From 286 students, the sum of each statement gives the result of 85 as the lowest value and 125 as the highest value and the result of 111 as the median value. Thus, from all students, we found that 51.4% had a positive general perception of IPE and 48.6% had a negative general perception of IPE. However, upon the exploration of students' perceptions from each study program, it was identified that only a minority of Medical students responded with a positive perception towards IPE (41 (37%)). In contrast, the majority of students from the Dentistry, Psychology, Nursing, and Pharmacy study programs showed a positive perception of IPE, where the ﻿Pharmacy students were those students having the highest positive perception towards the IPE concept (62.5%, 53.5%, 56.4% and 75%, respectively) ([Table 1](#T0001){ref-type="table"}).Table 1Students' Perceptions of IPEStudy ProgramScoreStudents' Perceptions (n(%))MinimumMaximumMedianPositiveNegativeDentistry97122112.525 (62.5)15 (37.5)Psychology99123112.515 (53.5)13 (46.5)Nursing9712411244 (56.4)34 (43.6)Pharmacy10012211322 (75.8)7 (24.2)Medicine8512510541 (37)70 (63)[^1]

Upon exploration separately for each IPE competency, it appears that most students have positive perceptions for each IPE competency, namely, role and responsibility, collaboration and teamwork, effective communication, and values and ethics ([Table 2](#T0002){ref-type="table"}). As was identified from the general perception score for each study program, the exploration of the competency-based perception score identified a majority of Medical students who had a negative perception of all four competencies of IPE ([Table 3](#T0003){ref-type="table"}). In addition, most Medical students have negative perceptions of teamwork and collaboration with other health professions (59.5%). Among the students who had a positive perception, Pharmacy students had the highest number with a positive perception of IPE in all four competencies. When compared among the four IPE competencies, there were more students from the Nursing, Dentistry and Pharmacy study programs who showed positive perceptions for role and responsibility competencies (73%, 64.2% and 75%, respectively). These results are very different from those shown by Medical and Dental students, where only about 55% and 52.5%, respectively, showed a positive perception of role and responsibility.Table 2Students' Perceptions for Each Competency of IPEIPE CompetenciesScoreStudent's Perceptions (n(%))MinimumMaximumMedianPositiveNegativeRole and responsibility152822163 (57)123 (43)Collaboration and teamwork325043153 (53.5)133 (46.5)Effective communication132519164 (57.3)122 (42.7)Values and ethics183027157 (54.9)129 (45)[^2] Table 3From Each Study Program -- Students' Perceptions of Four Competencies of IPEIPE CompetenciesStudent's Perceptions (%)DentistryPsychologyNursingPharmacyMedicine+ve−ve+ve−ve+ve−ve+ve−ve+ve−veRole and responsibility52.547.564.235.8732775.824.24555Collaboration and teamwork6535505060.239.875.824.240.559.5Effective communication62.537.553.646.462.837.272.427.648.651.4Values and ethics604060.739.361.538.562384555[^3]

Perception scores obtained from students of five health profession programs at Universitas Syiah Kuala were generally high for each statement, which shows that they did either agree or strongly agree on the statement representing the IPE concept ([Table 4](#T0004){ref-type="table"}). However, among all statements, four yielded mean scores lower than 3: statement number 2, number 3, number 11, and number 18 and the low score was not different across the students from all health study programs (p\> 0.005). In detail, the students from all health profession programs showed their disagreement regarding 1) the need for learning in the same classroom, 2) the need for having a lecturer from a different profession, 3) the need for a group leader who does not function in distributing the roles, and 4) the need for a non-face-to-face communication in IPE.Table 4Mean Scores for Each of the Statements Regarding IPE PerceptionNoStatementsDentistry n = 111Psychology n = 28Nursing n = 78Pharmacy n = 29Medical n = 111p-valueMean±SDMean±SDMean±SDMean±SDMean±SDRole and Responsibility1.In IPE, students from different health profession programs have equivalent academic roles.4.39±0.884.50±0.694.39±0.674.55±0.634.55±0,630.0012.Students from different health profession programs can learn in the same classroom by interacting with each other.3.02±1.092.17±1.152.41±1.252.34±1.172.34±1.170.0113.In IPE, a teacher can teach in different faculties (for example: bachelor of pharmacy teacher can teach in the faculty of medicine).2.02±0.862.14±1.072.12±0.91.79±1.042.05±0.940.5644.In IPE, students have to share roles in solving the given problem.4.2±0.644.46±0.574.46±0.594.55±0.54.3±0.610.0595.In the learning process, students are required to have knowledge on the role and responsibility of every group member.4.4±0,634.57±0.574.6±0.494.7±0.434.4±0.590.0096.Interprofessional hierarchy is not recognized in IPE.3.9±1.044.21±0.834.35±0.774.65±0.613.8±0.970.00Collaboration and Teamwork7.In IPE, students learn to play roles in an interprofessional team focusing on patient management.4.45±0.714.39±0.874.44±0.674.58±0.624.3±0.620.3038.In IPE, every student knows their own job and their friends' jobs within the teamwork.4.67±0.474.39±0.564.56±0.524.55±0.574.27±0.650.0019.In IPE, the sharing of roles is determined by the competencies expected from each profession.4.32±0.614.21±0.684.32±0.784.44±0.684.17±0.780.36310.In IPE, every team member can be a team leader.4.47±0.754.14±0.844.39±0.74.2±0.993.82±0.980.0011.In IPE, roles are not distributed by group leader.1.85±0.832.6±1.192. 08±0.92.03±0.982.15±1.030.03912.Decision making has to involve all group members.4.57±0.594.57±0.634.73±0.474.82±0.384.44±0.690.00413.Every group member exercises ethics in communicating with other group members.4.77±0.424.64±0.484.7±0.454.75±0.434.61±0.50.28814.In IPE, decisions are made collectively and by involving the specific competencies of each group member.4.62±0.494.53±0.574.64±0.534.58±0.54.36±0.650.0115.Collaboration between group members is essential in IPE.4.77±0.424.6±0.494.7±0.484.86±0.354.54±0.550.00716.In a clinical setting, students will be taught by a professional (Doctor, Nurse, and Pharmacist) with role sharing for decision making and responsibility in patient management.4.6±0.594.32±0.614.58±0.524.68±0.664.36±0.590.006Effective Communication17.A specific communication method is needed in IPE.4.15±0.763.85±0.754.17±0.734.31±0.664.03±0.850.16818.Non-face-to-face communication can be carried out in IPE.1.97±0.762.32±1.091.8±0.751.62±0.722.04±0.920.01319.Communication in IPE has to be consistent with direct references to a given problem.4.47±0.594.25±0.644.43±0.594.62±0.494.2±0.620.01120.Presumed interprofessional hierarchy may never inhibit communication in IPE.4.32±0.854.42±0.574.48±0.594.65±0.614.14±0.80.00221.The utility of communication media in IPE has to be based on regulations.4.32±0.854.42±0.574.48±0.594.65±0.614.14±0.80.028Values and Ethics22An interprofessional relationship is needed in an educational process in health profession programs.4.52±0.644.5±0.574.62±0.534.51±0.684.28±0.730.0123.In IPE, each group member has a specific knowledge and specific skills.4.1±0.594.39±0.684.32±0.614.17±0.924.16±0.690.23524.In IPE, students can develop their already-acquired knowledge, attitude and skills.4.52±0.594.6±0.494.5±0.524.62±0.494.44±0.560.43325.IPE improves competencies and confidence in interprofessional interactions.4.47±0.644.6±0.494.56±0.494.62±0.674.36±0.640.08826.IPE develops trust and respect between professions.4.55±0,634.57±0.634.63±0,514.75±0.574.41±0.610.0327.Implementation of IPE can improve healthcare quality and especially in terms of patient safety.4.55±0.594.6±0.494.7±0.454.72±0.524.43±0.640.011[^4]

Discussion {#S0004}
==========

Our study involved more Medical students compared to students from other health programs, this is consistent with a comparison of the number of students and represents the general student population. In Indonesia, the profession of a doctor is still in great demand and is the first choice for students who want to become health practitioners.

Perceptions of IPE obtained from five health profession study programs at Universitas Syiah Kuala were generally positive. Among all programs, the majority of Medical students showed a negative perception regarding IPE in contrast to Dental, Psychology, Nursing and Pharmacy students. The presumed interprofessional hierarchy might be the main underlying factor that led to this finding. Traditionally, doctors tend to believe in the interprofessional hierarchy in which doctors are at the top position. This belief is transferred to Medical students through the teaching process.[@CIT0005] This finding -- which reveals an underlying belief in the professional hierarchy -- can be perceived as a potential inhibitor for the implementation of IPE. However, in considering IPC as a patient-centered healthcare quality improvement model that negates professional hierarchy, it is better to perceive this finding as a justification for the immediate implementation of IPE at Universitas Syiah Kuala. This justification is in line with recommendations from previous studies.[@CIT0012],[@CIT0013]

Generally, positive perceptions of the four competencies of IPE were high among Dental, Psychology, Nursing and Pharmacy students, with Pharmacy students showing the highest student number with respect to positive perception. Our results show a similarity with the findings of previous studies, which reported that students of Pharmacy program show a more positive response towards IPE compared to other health study program students.^14,^[@CIT0021],[@CIT0022] On the other hand, there were more Medical students who had a negative perception. This finding suggests the need for immediate implementation of IPE at Universitas Syiah Kuala as a strategy to resolve the misunderstanding.

Perceptions of IPE-related effective communication competency obtained from health profession programs at Universitas Syiah Kuala are generally positive. However, Medical students' scores are significantly lower than those of Nursing, Dental and Pharmacy students. This finding is in line with the mean scores obtained from questionnaire statements Number 2 and Number 18 (the need for learning in the same classroom and the need for a non-face-to-face communication in IPE). This finding is similar to the result of a review of 21 articles in the literature on Medical education conducted in 2017 which reveals that Medical education settings force the student to only communicate with their fellow Medical students, and this situation leads to poor communication with students from other health profession programs.[@CIT0016] Similar to the finding from collaboration and teamwork competency scores, this finding from effective communication scores suggests the need for immediate implementation of IPE in order to prepare the students with proper effective communication skills required for IPC.^15^

The majority of students seemed reluctant to study together in one class. A similar result was previously reported for ﻿Medical students, in which they felt uncomfortable to study with other health program students.[@CIT0023] However, our study shows that this feeling was also experienced by students from other health programs. This can be explained because of the bonding factor that has existed between students, mainly because this study involved students at the final level (third and fourth years), so they already felt comfortable with their own friends and were not too interested in the idea of other students joining in their class.

The students were also not too keen on having lecturers from different professions. This can be caused by students assuming that lecturers from other professions will not be able to transfer the knowledge they need compared to lecturers who are their own peers.

Our study finding also suggested that most students in each health profession program believed that the role in a collaborative team needs to be distributed by the team leader. This is very contrary to the concept of IPE, which states that the role of team leaders in IPE is no longer on dividing roles, but on the coordination function and ensuring that continuous and consistent collaboration can be carried out properly.[@CIT0024] Every profession should understand its role in the collaboration team; therefore, they should act and contribute according to that role.

One of the concepts of interprofessional education is regarding communication, which can occur in direct or indirect manner.[@CIT0025] However, most students in this study appear to disagree if communication between health practitioners is carried out indirectly. This might be because they do not understand that there are ways of indirect communication that also supports health services and collaboration between professions such as written progress notes on medical records and medication prescription ordered by a physician to a pharmacist.

Perceptions of IPE-related values and ethics competency obtained from health profession programs at Universitas Syiah Kuala are generally positive. However, Medical students' scores are significantly lower than those of Nursing and Dental students. The significant difference was caused by different values and ethics believed in each of the programs.[@CIT0017] It is, therefore, the role of IPE to bridge the differences and pave a clear path for IPC.

Conclusion {#S0005}
==========

It can be concluded from the present study that health profession program students' perceptions of IPE are generally positive. However, significant differences are found among the programs both for total perception scores and for individual IPE-related competency perception scores. Among all programs, Medical students possessed the lowest scores. This study recommends the immediate implementation of IPE as a strategy to properly implement IPC.
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[^1]: **Abbreviation:** IPE, ﻿interprofessional education.

[^2]: **Abbreviation:** IPE, ﻿interprofessional education.

[^3]: **Abbreviations:** IPE, ﻿interprofessional education; +ve, positive; **−**ve, negative.

[^4]: **Abbreviations:** IPE, ﻿interprofessional education; SD, ﻿standard ﻿deviation.
